Adenosine 3',5'-cyclic monophosphate and the self-priming effect of gonadotrophin-releasing hormone.
An in vitro perifusion system was used to ascertain the role of cAMP in the genesis of the self-priming effect of gonadotrophin-releasing hormone (GnRH) in rat pituitaries. Ten-minute pulses of 20 nmol/l GnRH administered 150 min apart resulted in the manifestation of the self-priming effect, an effect which was inhibited by 5 mumol/l cycloheximide. Forskolin (1 mumol/l) which does not stimulate luteinizing hormone (LH) secretion or affect the initial LH response to GnRH significantly potentiated the second response through protein synthesis-dependent mechanisms. Additionally, an initial 10-min pulse of forskolin alone was sufficient to prime the pituitary to a subsequent pulse of GnRH 150 min later. Interestingly, similar amounts of LH were secreted in response to forskolin + GnRH or GnRH administered 150 min after forskolin. Flufenamate, an inhibitor of GnRH-stimulated increases in cAMP production prevented the manifestation of the self-priming effect of GnRH. Forskolin which bypasses the inhibitory effects of flufenamate on cAMP production reversed the flufenamate-induced inhibition of the self-priming effect of GnRH through protein synthesis-dependent processes. These results suggest that cAMP does not mediate the LH response to an initial exposure of GnRH, but does play a pivotal role in the genesis of the self-priming effect of GnRH through the stimulation of de novo protein synthesis. Once the newly synthesized proteins are available, the nucleotide is not required for the manifestation of the phenomenon.